Multiple spatial scales, long-term trends, and synchrony of the
dynamic habitat indices and bird populations
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Part I: Multi-grain habitat models
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Part I: Multi-grain habitat models

All bird species  m Forest specialists Grassland specialists mShrubland specialists

3-m (PlanetScope) 5-m (RapidEye) 10-m(Sentinel-2) 30-m (Landsat8) 3-30m (Multi-scale)

Silveira, E. M. O., A. M. Pidgeon, L. S. Farwell, L. S. Hobi, M. L. Razenkova, B. Zuckerberg, N. C. Coops, and V. C. Radeloff.
Multi-grain habitat models that combine satellite sensors with different resolutions explain bird richness patterns best.
Remote Sensing of Environment, revised manuscript in review.
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Part I: Multi-grain habitat models
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Part I: Multi-grain habitat models
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Part II: Multi-extent habitat models with scalograms

PlanetScope (3-m) Sentinel-2 (10-m) Window Planet- Sentinel-2 Landsat8
Size Scope (m?) (m?) (m?)

3x3 81 900 8,100 562,500

5x5 225 2,500 22,500 1,562,500

7x7 441 4,900 44,100 3,062,500

9x9 729 8,100 72,900 5,062,500

[e)

11x11 1,089 12,100 108,900 7,562,500

300,000 600,000 900,000 21x21 3,969 44,100 396,900 27,562,500

MODIS (250-m) 31x31 8,649 91,100 864,900 60,062,500

41x41 15,129 168,100 1,512,900 105,062,500
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Part II: Multi-extent habitat models with scalograms
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Part II: Multi-extent habitat models with scalograms

PlanetScope (3m) Sentinel-2 (10m) Landsat-8 (30m) MODIS (250m)
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Part II: Multi-extent habitat models with scalograms

ID Scalogram Description
1 2 3 4 measures
v =6.59 - 2E-07x + 6E-14x* - 4E-2157

Intercept. The CumDHI of the focal pixel

o
0
F; Linear trend of CumDHI with increasing window size
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Non-linear effects

[ ]
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Part II: Multi-extent habitat models with scalograms

Scalogram Description
1 2 3 4 measures

r=6.59 - 2E-07x + 6E-14x2 - 4E-21-3
y * Intercept. The CumDHI of the focal pixel

Linear trend of CumDHI with increasing extent

Cumulative DHI

Non-linear effects

Complex non-linear effect
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Minimum CumDHI among extents

Min_Ext Extent at which CumDHI is minimum

Max Maximum CumDHI among extents
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Max_Ext Extent at which CumDHI is maximum

Range Range of CumDHI among extents

CV Coefficient of variation of CumDHI among extents

dyl/dx1 15T derivative. Maximum slope of the scalogram

Ext_dyl/dxl Extentat which scalogram slope is maximum

2mi derivative

Inf dyl/dx1  Extentat which the first derivative is zero

Inf dy2/dx2  2nd derivative: inflection point
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Part II: Multi-extent habitat models with scalograms

Ovenbird Indigo Bunting Grasshopper Sparrow
(Forest specialist) (Shrubland specialist) (Grassland specialist)
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Part II: Multi-extent habitat models with scalograms
Ovenbird Abundance Models

PlanetScope (3-m Sentinel-2 (10-m

Inf_dy2/dx2 Int Ext_dy1/dx1 Min

0.49
0.49

Max dyl/dx1 Ext_dy1/dx1 Min
0.23 0.52
0.12 0.21 0.53
0.14 0.51
0.21 0.51
0.20

0.75
0.48

0.49
N 49

Landsat-8 (30-m

CV Int Max  Ext_dyl/dx1 Min Range
0.17 0.41

CV Inf dyl/dx1 Int Max dyl/dx1 Max_Ext Min Range
-0.54 -1.52  1.09 -1.18 -0.22

-0.90 -0.53 -1.31 -0.20 1.96 2.27
-0.90 -1.53  1.08 -1.31 -0.20 0.46
-0.90 -1.53  1.36 -1.31 -0.20 -0.50

-0.90 -1.53  1.36 -1.31 -0.20 -0.50

-0.56 162 113 -1.24 -0.25

0.49

0.16 0.48
0.18 0.44 0.08
0.18 0.31
0.18 0.31
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Part II: Multi-extent habitat models with scalograms
Ovenbird Abundance Models

PlanetScope (3-m) Sentinel-2 (10-m)
Min x3 x2

Int Inf dy2/dx2 Int Ext_dyl/dx1 Min x1 Int CV Max dy1/dx1 Ext_dyl/dx1

Landsat-8 (30-m) MODIS (250-m)

Cv Int Max  Ext_dyl/dx1 Min : Int CV  Inf dyl/dx1 Int Max dyl/dx1 Max_Ext
1.09 -1.18
-1.31
1.08 -1.31
1.36 -1.31
1.36 -1.31
1.13 -1.24
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Part II: Multi-extent habitat models with scalograms
Ovenbird Abundance Models

Int L8 MOD MOD MOD PS S2 S2 R?
Ext_dy21/dx1 Ccv Max dyl/dx1 Inf_dy2/dx2 Ext_dyl/dx1 Min
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Part II: Multi-extent habitat models with scalograms
Ovenbird Abundance Models

Int L8 MOD MOD MOD PS S2 S2 R?
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Conclusions
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Conclusions

Habitat selection in birds is:
» Hierarchical
= Multi-scale
= Variable among species

Our habitat models should be too
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THANK YOU!!!
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